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The Potential for Spatial Data Integration:
A Case Study of Geographical Knowledge in a Small Business
David J. Grimshaw,
School of Management, Cranfield University, Cranfield, MK43 0AL, United Kingdom.
 D.J.Grimshaw@cranfield.ac.uk

of personal computers and e-mail facility installed for 25
users at head office. Alongside this investment have
come requests throughout the business for new
developments including enhanced sales and marketing
tools, mobile computing and wider communication links
(Greenwood and Grimshaw 1999).

Abstract
In many large businesses integration of information is
advocated via expensive enterprise resource planning or
re-engineering initiatives. Such approaches are beyond
the resources of many small businesses.
This paper
investigates the ways in which geography can be used in a
small business to integrate information across business
functions. Action research within Bayford Thrust was
undertaken to show that data looked at through a
geographic lens provided a focus across business
activities.
Applications that were too expensive for
stand-alone uses were justifiable on the basis of sharing
data between traditional functional business domains.
Exploiting the spatial dimension of the data proved to be
the unifying theme to enable data to be shared.

Until 1996, the company did not have a published
business strategy. However, following publication there
has been significant efforts aimed at increasing business
level accountability, the re-engineering of business
processes and the personal development of the
management team. All these culminated in demands for
increased IS resources and to help manage and respond to
these demands, an appointment was made in June 1997
under the Teaching Company Programme. This provided
for a two year appointment of an “associate” responsible
for IT development within the business and an academic
advisor at Cranfield School of Management.

Introduction
Bayford Thrust is a small family owned energy
business focused on downstream oil, lubricant and fuel
card businesses.
The company expressed a desire to
review their use of information technology and wished
specifically to develop an IS/IT strategy, which was
related to the newly articulated business strategy. Having
little expertise in this area the company approached the
University for assistance.
The paper explores the
importance of exploiting the spatial dimension of data in
the information systems strategy. Scheduling and routing
appeared to be strong candidates for the application of IT.
Yet on closer inspection it is the linking of customer
knowledge to this application that gives the business
benefits.

Pundits in marketing suggest there are three factors
that influence any retail business: location, location, and
location. Where things happen is of key importance to
many organisations.
Yet business has traditionally
focused on questions relating to what (to produce), how
(materials and technology) and why (strategy), neglecting
the question of where (to locate and to find customers).
Worse, information systems supporting decision-makers
have mainly delivered one-dimensional data, for example
the volume of "product A" sold (Grimshaw 1999).
Ignoring when and where it was sold. Take the example
of a well-known Chief Executive of a supermarket chain
who said that after visiting potential sites for new stores
he instinctively knew which was the best. He was using
his geographical knowledge, perhaps accumulated over
the years, to make a judgement. Such an approach to
decision making may work within small geographical
areas and with intuitive managers but when operating in a
global economy, managers are unlikely to be able to hold
all the required geographical knowledge.
A more
systematic approach is required.

Company Background
The company has supplied energy products since the
1920’s and has grown through product diversification and
business acquisition to a company today employing just
over 100 people.
The business continues under the
control of second and third generation of family members
with a regionally focused asset, distribution and customer
base. Until recently information systems investment was
very low and was focused on a key operational sales,
order processing and accounting system.
Ultimate
responsibility for IT rests with the Finance Director, with
day to day running of systems being left to two part-time
data processing staff. Modest investment in information
technology was sanctioned in early 1997 with a network

Complex Routing and Scheduling
Large oil companies typically have a fleet of delivery
vehicles, each of which delivers one product to one drop
off point.
There are many software products on the
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market, suitable for the needs of these companies, which
will calculate the optimum route and schedule vehicles,
drivers, and loads. Small, regional oil companies like
Bayford find that existing packages do not fulfil their
requirements. Each tanker would typically hold four or
five petroleum products and have to deliver to many
different customers. Scheduling is therefore much more
complex. The scope for cost savings was expected to be
in terms of reducing the tanker fleet and making more
effective use of the drivers. Further benefits might come
from improving customer service by being able to deliver
more quickly.

response to a customer who places an order for a small
amount of fuel close to an existing route.

Customer Knowledge
A key objective in the business strategy is to become
more customer focused in terms of service delivery. A
study of the existing sales order processing system
revealed that 80% of customer records were coded with
customer type “miscellaneous”. The information systems
strategy has identified a customer segmentation system as
a high priority. Building knowledge about customers in
terms of their profitability and geographical spread are
key indicators in fulfilling this strategy. Some customers
are particularly difficult to deliver to because of factors
such as narrow drives, poor turning areas or tanks that
require additional pipes to be carried. The capture of
such knowledge by the tanker drivers is fed into the
customer information system so that it is available to
those processing future orders.

An initial interview with the transport manager
revealed some scepticism about the employment of
“computers”. His view was, “with my experience and
local knowledge I can schedule and route the tankers more
efficiently than any computer system”.
He had seen
demonstrations of several scheduling systems but took the
view that non could meet his requirements. Scheduling
algorithms built into software packages such as
“Truckstops” do not allow the user to visualise the data on
a map. Much recent research has shown that using maps
to visualise the data leads to quicker and better decisionmaking (Smelcer and Carmel 1997).

Integrated Use of Geographical
Knowledge
Using geography as a way of linking data allows
knowledge to be built across traditionally different
systems such as order processing and routing. When an
order is taken via the telephone the operative asks for the
postcode of the address (see Figure 1). This is converted
to a Street Name by the software, allowing the operative

Figure 1: Spatial Data Integration
in the Business
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The challenge was to find or build a system, which
would allow the user to view recommended routes on a
map with a facility to amend schedules and view the
impact on the route.
Later some real time route rerouting would be of benefit to allow the most effective

to check that the postcode given is in fact correct. The
system checks with the scheduler to calculate when a
delivery could be made to that postcode based on
knowledge of the best routes and tanker availability.
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The underpinning sales and order processing system
has been merged with the routing and scheduling system
to become a competitive process (Edwards and Peppard
1997). The integration of sales and delivery in this way
has achieved greater customer service.
The most
profitable customers are known at the time the order is
taken and delivery is scheduled in the most economic
way.
At the core of these systems is a geographic
database engine, which allows any geographic data to be
related to any other data.

Figure 2: The Management Strategy
Adopted
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Figure 1 shows that key data such as postcode is
shared between the order processing, scheduling and
marketing sub-systems. In return the marketing systems
segments customers, partly by geography, in order to
identify the most profitable. Similarly the routing and
scheduling sub-system sends information about the spare
capacity of the tankers to the order system. Dynamic
changes to the loading of the tankers can be made in
response to further orders.
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Conclusion
Much of the evidence in the information systems
literature is taken from large multi-national organisations.
This paper has taken the case of a small business that is
making considerable investment in IT. The scale of the
business meant that achieving benefits from a scheduling
and routing system was unlikely without making links to
improve the customer information system. Making use of
the geographical dimension of business knowledge in a
small business seems to be more likely when information
is integrated across functional areas, taking the
opportunity of changing processes when appropriate.
This may be an equally important lesson for other small
businesses and larger business units.

Bayford Thrust is a franchise operator of petrol retail
outlets. With increased competition in this market from
the aggressive pricing of the large multi-national
companies margins are now very low in this part of the
business.
The potential for selling non-petroleum
products in these retail outlets is being realised. Each
outlet is related to the system via its postcode and
customers can then be plotted on a map. These maps
show the catchment areas of each outlet together with the
associated revenue.
Relating this information to that
from the census enables other similar areas of the region
to be identified for potential franchise development.
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